ABSTRACT: This study assesses the amino acids profile of Flamboyant seeds (Delonix regia) collected at the premises of Plateau State College of Agriculture, Garkawa. Flamboyant seed meal (FSM) were cooked for 0, 30, 60, 90 and 120 mins as treatments and replicated three times in a completely randomized design (CRD). It was then analyses for both essential and non-essential amino acids profile using Technicon sequential Multi-sample Amino Acid Analyzer (TSM) at University of Jos, Plateau State. Cooking started at 100ºC for 0, 30, 60, 90 and 120 minutes. Results showed significant (p<0.05) increase in the amino acids profile from 0 to 60 minutes and decline thereafter as cooking duration increased. In addition, cooking duration beyond 60 mins denatured the amino acid profile. In conclusion, 60 mins cooking duration had the best, therefore, it is recommended to be use in animal feeding since critical amino acids like lysine and methionine had higher values over others cooking durations.
INTRODUCTION
Delonix regia in spite of it potential to serve as livestock feed and its relative abundance has remained largely unused for animal nutrition (Ologhobo et al., 1993) . Reports also showed that Delonix regia is nutritive and good for both nutrition and industrial usage. The seeds are good source of oil, energy-rich, good for consumption and can be used as protein supplement but may pose cardiovascular risk due to its high sodium-to-potassium ratio (Oyedeji et al., 2017) . Bake et al. (2014) reported that 10 to 15% inclusion of Delonix regia seed meal improved growth performance and nutrient utilization of Nile tilapia fingerlings. Wikipedia (2014) reported that Delonix regia has nitrogen fixing and soil improvement properties. Animals obtained proteins by eating plants or other animals byproducts. The ideal protein is usually defined as the perfect ratio among the essential amino acids required for maintenance and production (Arun and Bahl, 2005) .
Components of many natural foods are affected by fruit maturity, water stress, mineral nutrition, climatic condition, field treatment and light-dark transition (Foyer et al., 2003; Fritz et al., 2006) . Amino acids after absorption are used for tissue protein, enzymes, hormones, other metabolites synthesis and the carbon skeleton used for energy by the animals (Church and Pond, 1988) . Essential amino acids are needed by the animal but cannot be synthesized by the animal in the amount needed and so must be present in the protein of the feed (Babington, 2000) . Non-essential amino acids are needed by the animals but can be formed from other amino acids by the animal and so do not have to be present in the feed.
Lysine is one of the first limiting amino acid in monogastric nutrition often considered critical when balancing ration and is necessary building block for all protein in the body. L-lysine also plays significant role in calcium absorption, building muscle of protein and the body's production of hormones, enzymes and antibodies (Wikipedia, 2013) . Lysine supplementation allows for the use of lower-cost plant protein while maintaining high growth rates limiting the pollution from nitrogen excretion (Abelson, 1999) . A deficiency of lysine causes reduced appetite, loss of weight, poor feed efficiency, rough dry hair coat, general emaciated condition and produces abnormal feathering in birds (Church and Pond, 1988) . Administration of methionine improved the pathological consequences of methionine deprivation (Oz et al., 2008) . Deficiency of this amino acids result in reduced rate of growth, efficiency of feed utilization and produces fatty liver (Church and Pond, 1988) .
Amino acids such as tryptophan act as building blocks in protein biosynthesis and also function as a biochemical precursor for serolin, niacin and auxin compounds and deficiency of tryptophan in the diet causes a loss in the weight, poor feed consumption, depraved appetite, rough hair coat and symptoms of inanition in the pig (Wikipedia, 2014) .
Thus, the objective of this study was designed to evaluate the response of cooking durations on amino acids profile of flamboyant seed meal.
MATERIALS AND METHODS

Test ingredients preparation
Flamboyant seeds (Delonix regia) were collected from the premises of Plateau State College of Agriculture Garkawa. The pods were crushed to get the seeds, then, further divided into five equal parts and process via cooking at 0, 30, 60, 90 and 120 minutes (cooking started at 100ºC for 0, 30, 60, 90 and 120 minutes). Afterward, the seeds were sun dried and milled to obtain cooked flamboyant seed meal coded as CFSMO, CFSM30, CFSM60, CFSM90, and CFSM120.
Determination of Amino acid profile
The amino acid profile was determined using the method described by Benitez (1989) . The samples were dried to a constant weight, defatted, hydrolysed, evaporated in a rotary evaporator and loaded into the Technicon Sequential Multi-sample Amino Acid Analyzer (TSM). Defatted sample was done using the method described by AOAC (2006) . The amino acid profile of flamboyant seeds meals were analysed for the presence of essential amino acids (lysine, histidine, arginine, valine, methionine, isoleucine, leucine, thyrosine and phynelalanine) and nonessential amino acids such as alanine, aspartic acids, cystine, glutamic acid, glycine, proline, serine and tyrosine. The cooking duration were replicated three times in a completely randomized design.
Statistical analysis
Data obtained were subjected to analysis of variance (ANOVA) using the SPSS (2010) statistical software where significance differences were observed. Means were separated using Duncan Multiple Range Test (DMRT) as outlined by SPSS (2010). Table 1 reveals the effect of cooking durations on essential amino acids profile of cooked flamboyant seed (Delonix regia). Cooking duration had significant (p<0.05) effects on lysine, histidine, arginine, valine, methionine, isoleucine, leucine, thyrosine and phynelalanine as cooking duration increased.
RESULT AND DISCUSSIONS
The lysine content of flamboyant seed meal was significantly (p<0.05) higher for 60 minutes cooking compared to other durations of cooking. The value obtained in this study fall within the ranges values of 3.14 to 6.35% of local and industrial palm kernel meal as reported by Bello et al. (2008) . Flamboyant seeds might be of good biological value for monogastric nutrition if well processed to reduce anti-nutritional content present in it as reported by Alemede et al. (2010) . The histidine content increased as cooking duration increased from 0 to 60 minutes and thereafter declined. Cooking duration at 60 minutes had the highest value of 2.22% for histidine. In addition, 60 minutes cooking time produces the best results and statistically higher for arginine, leucine and phynelalanine contents. This may suggest that normal growth and efficiency of feed utilization will be supported by including flamboyant seed meal in the diet of monogastric animals, especially, poultry and swine. The arginine content of flamboyant seed meal irrespective of cooking duration was higher than 3.2 and 5.0% of soya bean meal and groundnut cake respectively (Aduku, 1993) . It also appears that cooking duration improves its leucine content over 6.39% of industrial palm kernel meal (Bello et al., 2008) .
Increased in the duration of cooking beyond 60 minutes cause significant (p<0.05) increase in methionine content of flamboyant seed meal. This may support metabolism processes that will aid in promoting efficiency of feed utilization to support gain in body weight. Only 60 minutes cooking time cause significant increase in isoleucine content of flamboyant seed. Significant (p<0.05) increase was also notice for tyrosine content of flamboyant seeds cooked at varying interval. However, 60 minutes cooking time produce the best result but later decline as cooking duration increased.
Non-essential amino acids profile of flamboyant seed meal is presented in Table 2 . Cooking duration had significant (p<0.05) effects across all the parameters as duration of cooking increased from 0 to 120 minutes. The result indicates that 30 minutes cooking duration were significantly (p<0.05) higher for aspartic acid and alanine and decline as duration of cooking increased. Steady increased from 0 to 60 minutes were noticed for threonine, serine, glutamic acids, proline, glycine and cystine contents of cooked flamboyant seed meal. However, 60 minutes cooking duration were recorded as the best. The results of this study portrayed flamboyant seeds meal as a useful feedstuff if cooked for 60 minutes. Higher percentage availability of Glutamic acids in this study may help in the synthesis and metabolism of nucleotides and amino acids.
Conclusion
Cooking cause modification in the primary structures of protein in flamboyant seed meal, and beyond 60 minutes denaturate the protein content. Cooking duration at 60 minutes produced the best among others cooking duration. With this improvement in the amino acids profile of cooked flamboyant seed meal, its utilization in poultry, pig and rabbit nutrition will go a long way to reduce feed cost and to make animal protein available to the teeming population. Amino acids profile of cooked flamboyant seed meal obtained in this study will provide nutritionist with valuable information on how to formulate a diet in order to maximize animal performance.
Recommendation
Cooking as a processing method gave higher values of amino acids over the raw seeds. It is therefore recommended that cooked flamboyant seed meal should be use as animal feeds resource because of its potential. Therefore, sixty (60) minutes cooking duration is recommended for feeding trial since critical amino acids like lysine and methionine had higher values over ground nut cake and soya bean meal.
